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心理評価と弾性特性を用いたクッション材の 
座り心地評価に関する指標化の試み
滝　本　成　人* ・ 堀　越　哲　美**
Indication of Sitting Sensation for Cushion Materials Using Subjective 
Evaluation and Elastic Characteristics
Narihito TAKIMOTO and Tetumi HORIKOSI
Abstract
?The objective of this paper is to establish an index indicating comfortable seating 
cushion. The following materials were used in subjective experiments and 
compression tests: 18 kinds of cushion materials by the combination of multiple 
layers of Urethane foam with different stiffness. Sixteen male and female subjects 
participated the experiments and evaluated the cushions using 11 kinds of evaluation 
items by SD method. In the compression test subsidence depth was set to three 
phases in each 20 mm, and stress degree, elastic coefficient and hysteresis curve of 
each cushion were measured. The elastic characteristics were found considering the 
amount of modification of the cushion material. There were found to be strong 
correlations between the elastic characteristics and 7 kinds of the subjective 
evaluations. The multiple regression equation to estimate the sensation of seating for 
the cushion was derived from the stress degree, elastic coefficient and hysteresis.
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２．方　　法
?????????18?????????????????????????????
??????16????????????????????????????????
??????????????30??50??70??３???????????????
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2?1．試験体
????????????????????????????????????????
??????????????????????????????１?????????
?????????????H145???????????M145?????????S145?
?３??????????????????????????????????????
??????????????????????????????10mm??????
?????????２???６?????????????18????????????
???????????????ｗ500mm×ｄ500mm×ｈ100mm??????
表１　?????????????????
???? ??
DK-D DK-C GD-W VE-W VY-C
?????????? ?????????? ?????? ?????? ??????
?? kgf 20.0?15.0?25.0? 15.0?11.0?19.0? 20.0?17.0?23.0? 12.0?9.5?14.5? 10.0?7.5?12.5?
?? ? 50?? 40?? 80?? 150?? 100??
????? kg/cm² 0.50?? 0.30?? 0.30?? 0.8?? 0.60??
??? ?/25mm ? ? 30?? 35?? 20??
?? g/cm³ 0.080?0.065?0.095? 0.065?0.055?0.075? 0.045?0.043?0.047? 0.042?0.040?0.044? 0.040?0.037?0.043?
?????? 8.0??? 8.0?? 8.0?? 6.0?? 6.0??
 ?????JIS K6400?????????????????????
表２　??????????????????????
Hard Medium Soft
?? H127 H136 H145 H154 H163 H172 ?? M127 M136 M145 M154 M163 M172 ?? S127 S136 S145 S154 S163 S172
?? ??? 10 10 10 10 10 10 ??? 10 10 10 10 10 10 ??? 10 10 10 10 10 10
?? GD-W 10 10 10 10 10 10 VE-W 10 10 10 10 10 10 VY-C 10 10 10 10 10 10
?? GD-W 20 30 40 50 60 70 VE-W 20 30 40 50 60 70 VY-C 20 30 40 50 60 70
?? DK-D 70 60 50 40 30 20 DK-C 70 60 50 40 30 20 VE-W 70 60 50 40 30 20
???mm? H145?????????????? / Ｍ145?????????? /Ｓ145??????????
2?2．心理評価実験
?????18?????????????????????????????????
????????????????????????????????????????
????63
????????????????????????????????????
??420mm??????????????????????????????????
???????????３???21?40???????????16???10???６??
????????????????????????????????４???????
??????????????????????????2???2?５???????
????????????????????????????????????????
??????????????????????????????????????
2?3．圧縮試験
???????????????????????????? ?? UTM-4-100????
?100kg?????60mm???????????????? ?? AR-6000???????
???????????60mm?????????????????50mm??????
???????１????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????????????1987?????????????
??????????????????????Ｃ??????????????????
????????????????????????????????100mm????
?????30mm?50mm?70mm?30??50??70???３????????
???????30mm????????50mm????????70mm????????
?????????????????????18?????????????????
???????????????????????????????????????
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3?1．心理評価実験の結果
??????????????３????????????????????????
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表３　??????
????
?? ?? ??
?? ???? ?? ???? ?? ????
????? 25 5.5 22.1 1.2 23.9 4.6
???cm? 173 5.1 156 4.7 166 9.3
???kg? 63.8 7 47.8 3.7 57.8 9.7
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??Ｍ145?????????Ｈ127?172?????????????????????
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??????Ｈ127?172???????????????????????????Ｍ
136?154???????Ｍ172?Ｈ127?145?163??????????????????
???????Ｈ127?172?Ｍ127??????????????????????
100mm????????????????????????????????????
???????????????????????????????????????
?????????????????????Ｍ145?154???????Ｈ127?172?
????????????????????????????Ｈ154?163???????
Ｈ127?172??????????????????????????????????
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?Ｓ163???????Ｈ127?172????????????
3?2．圧縮試験の結果
???????????????????????２????????????????
??????????????４?????????????????????????
５???????????????????????????????????????
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?1125?729 hPa????????729?555 hPa?????????????????
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4?1．心理評価実験と応力度の考察
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????????５???????????????????????????????
??????????????????????????７????????ｒ?0.92?
0.97???????????????????????????ｒ?0.85???????
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?????????????????????????????????????????
????????????????????????５???????????30??
????
?
?
?
?
?
??????????????????????
??? ??? ??? ??? ??? ???
?10??20??70(?? ?10??30??60(?? ?10??40??50(?? ?10??50??40(?? ?10??60??30(?? ?10??70??20(??
30%
? 12.5 12.2 12.1 11.7 11.7 11.5
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?
22.5 21.5 20.7 20.3 18.7 18.3
?
13.7 12.4 12.4 11.6 10.8 9.5
?
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表５　????????????
?????r?
??? ???? ??????
30? 50? 70? 30? 50? 70? 30? 50? 70?
? ????? 0.95 0.92 0.88 0.86 0.80 0.71 0.92 0.92 0.92 
? ???????? 0.97 0.96 0.93 0.90 0.86 0.79 0.94 0.94 0.96 
? ??? 0.51 0.46 0.36 0.43 0.30 0.16 0.49 0.49 0.45 
? ???? 0.94 0.95 0.94 0.91 0.89 0.83 0.90 0.93 0.96 
? ??? 0.92 0.93 0.88 0.85 0.85 0.74 0.91 0.92 0.92 
? ????? 0.84 0.85 0.79 0.80 0.76 0.65 0.80 0.86 0.84 
? ??? 0.31 0.31 0.19 0.27 0.17 0.01 0.35 0.37 0.29 
? ???? 0.96 0.95 0.89 0.86 0.83 0.71 0.94 0.95 0.93 
? ???????? 0.97 0.97 0.93 0.90 0.87 0.79 0.95 0.95 0.96 
? ????? 0.19 0.15 0.11 0.09 0.08 0.04 0.18 0.21 0.13 
? ????? 0.94 0.92 0.86 0.86 0.79 0.69 0.91 0.92 0.92 
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???????????????????????????????３??????50?
????????????????????????????????70??????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????２????????ｒ?0.9??????
????????????????????????????????????????
??
4?2．心理評価実験と弾性係数の考察
???????????????????????????????????????
????????????????????２????????ｒ?0.9????????
?????????????????????????????????????????
????????????ｒ?0.80?0.89?????????????????????
????????????????３????????????ｒ?0.42???????
????????
????????????????????????????????????????
??????????????????????????????????８?????
?????30?????????????????????????????????
70?????????????4?1????????????????????????
????????????
4?3．心理評価実験とヒステリシスの考察
????????????????????????????????????????
????????????????????????????????????????
????????????????７????????ｒ?0.91???????????
?????????????????ｒ?0.85???????????????????
?????????????????３????????????ｒ?0.49??????
?????????
????????????????????????????????????????
????????????????５???????????70??????????
???????????????????２???????????50????????
???????????????????????????????７??????30???
????????????????????????????????????????
4?4．指標化の試み ⑴ 重回帰分析
?4?1?4?3??????????????????????????????????
????????
１?????????????????????????５??????????30???
??????????????????２??????????50????????
??????
２???????????????????????30??????????
３??????????????????? ,??２??????????50?????
??????????????????????５??????????70?????
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?????????11?????????????0.9???????????????
????????????????????????????????????????
??????????????????７??????????????????????
Y1?????????
Y2????????????
Y9????????????
Y11?????????
x1?30?????????hPa?
x2?30??????????g/cm2?
x3?70????????????g?min/cm2?
Y1 ??0.017 x1?0.0009 x2?0.0088 x3?3.25
Y2 ??0.015 x1?0.0013 x2?0.0022 x3?3.98
Y9 ??0.013 x1?0.0008 x2?0.0015 x3?3.59
Y11??0.015 x1?0.0011 x2?0.0063 x3?3.16
Y4????????
x1?50?????????hPa?
x2?30??????????g/cm2?
x3?70????????????g?min/cm2?
Y4 ?0 x1?0.0009 x2?0.0064 x3?1.70
Y5???????
x1?50?????????hPa?
x2?30??????????g/cm2?
x3?50????????????g?min/cm2?
Y5 ??0.0044 x1?0.0020 x2?0.0022 x3?2.09
Y8????????
x1?30?????????hPa?
x2?30??????????g/cm2?
x3?50????????????g?min/cm2?
Y8??0.0088 x1?0.0018 x2?0.0108 x3?3.28
4?5．指標化の試み⑵回帰分析
?4?4????????????????６??????????５?????????
????????????????????????????????????????
????????????????????????????????????????
???７???????????????30????????????????????
???0.01??????????
?????????????????????????????70??????????
???????????????????????????????????７????
???????????30????????????70??????????????
?????????????????????????
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表６????????????
??????r? ?????
? ????? 0.96 
? ???????? 0.97 
? ???? 0.96 
? ??? 0.93 
? ???? 0.96 
? ???????? 0.97 
? ????? 0.94 
Y2????????????
Y4????????
Y9????????????
X2?70????????????g?min/cm2?
Y2 ??0.0132 x2?3.15
Y4 ??0.0070 x2?1.69
Y9 ??0.0121 x2?2.85
Y1?????????
Y2????????????
Y5???????
Y8????????
Y9????????????
Y11?????????
x1?30?????????hPa?
Y1 ??0.0087 x1?2.83
Y2 ??0.0138 x1?3.89
Y5 ??0.0067 x1?2.05
Y8 ??0.0107 x1?3.21
Y9 ??0.0126 x1?3.53
Y11??0.0096 x1?2.87
4?6．回帰分析より区分基準の考察
?4?5?????????????????????????????????????
????????????????????30?????????????７????
??????????????????????????280?282 hPa????????
?????????????????????299?300 hPa?????????????
????? ,???????????????19 hPa????????????????
???????????????????????????????????325 hPa?
????70
??????? ? ???????
???????????????????25 hPa??????????????????
??????????????????????286 hPa??????????????
??????306 hPa??????????????????????????????
??????????13 hPa????????????7 hPa????????????
???????????????????????70???????????????
?８???????????????????????241g?min/cm2??????????
?????????????????????????????236?239g?min/cm2??
???????????????????????? ,???????????????
???????????????????????
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